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International application No. 
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International filing date {day/month/year) 
09 September 1999 (09.09.99) 


Priority date {day/month/year) 

10 September 1998 (10.09.98) 


international Patent Classification (IPC) or national classification and IPC 
HOIL 33/00, 21/363, 21/365, HOIS 5/327, 5/347 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Date of submission of the demand 

03 April 2000 (03.04.00) 


Date of completion of this report 

1 5 November 2000 (15.11 .2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



emational application No. 

PCT/JP99/04903 



I. Basis of the report 



1. With, regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

pages 1-115 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



^ the claims: 

pages 

pages 

pages 

pages 



2-4,6-26,30-39,43,44,48-56,58-65 



1,5,40-42 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



, filed with the letter of 04 September 2000 (04.09.2000) 



the drawings: 

pages 

pages 
pages 



1-28 



, as originally filed 

, filed with the demand 



filed with the letter of 



the sequence listing part of the description: 
pages 
pages 
pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the laneuaee in which 
the mternational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48 3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form. 

□ 

filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form 

□ The Statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 27-29.45-47.57 



□ 

the drawings, sheets/fig 

I I "^^lis report has been established as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as ''originally filed*' and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step r industrial applicability; 
^^itations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1- 2 6, 30-44, 4 8-5 6, 58-65 YES 
NO 

2- 2 6, 30-4 4, 4 8-56, 58-65 YES 

1 NO 



1-2 6, 30-4 4, 4 8-56, 58-65 



YES 
NO 



Citations and explanations 
Claim 1 

Document 1 (JP, 9-162500, A (Sony Corp.)/ June 20, 1997 
(20.06.97), paragraphs 0025-0026) discloses a 
semiconductor light-emitting element which uses a II-IV 
group compound semiconductor comprising at least one type 
or more of II group elements selected from a group 
consisting of Zn, Mg, Cd, Hg and Be and at least one type 
or more of IV group elements selected from a group 
consisting of Se, S, Te and O, wherein the lattice 
constant of the active layer and the lattice constant of 
the substrate are made to be approximately equal. 

The embodiments of Document 1 indicate that GaAs is 
used as the aforementioned substrate material and ZnCdOS 
is used as the active layer material, but paragraph 0050 
of Document 1 also indicates that a variety of materials 
can be used as the substrate material. Moreover, Fig. 2 of 
Document 1 shows the lattice constant of a material 
containing ZnO and its mixed crystal. Therefore, it would 
be obvious to a person skilled in the art to devise a 
semiconductor light-emitting element using as the active 
layer material a semiconductor material of ZnO or a 
material with ZnO as its main element in line with the 
lattice constants of each of the substrate materials. 
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(54)Tifle: SEMICONDUCTOR LIGHT-EMITTING DEVICE AND METHOD FOR MANUFACTURING THE SAME 




12s 




(57) Abstract 

A semiconductor light-emitting device has a structure where an active layer (5) which emits light when current is injected and has a 
composmon of. c^g. Cd,Zn..,0 (0 ^ x < 1) is sandwiched between an n-type clad layer (4) and a p-iype clad layer (6) both made of 
materials havmg band gaps wider than that of the active layer (5). It is preferable that the composition of the clad layers (4 6) is eg 
MgyZn,.yO (0 ^ y < I). The band gap of the ZnO material is narrowed. The materials of the active layer and clad layers of a semiconductor 
hght-emittmg device such as a blue light-emitting diode or laser diode in which an active layer is sandwiched between clad layers can be an 
oxide semiconductor which can be wet-etched, easily handled, and excellent in crystal I in ity, thereby providing a blue light-emittinK device 
excellent m light emission characteristics. t» t. b ^ 
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